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ABSTRACT: | This is a review of the literature dealing with water~ and - 

a alkali-soluble cellulose ethers used in the preparation . 
of thickening and stabilizing agents, glues, etc. The a. 
solubility of carboxymethylcellulose 1s determined basically -& 

- py the degree of its etherification and the degree of. 
polymerization DP. The difficulty 1 obtaining highly 
‘substituted carboxyme thylcellulobe compounds was explained 
py the. fact that ain methylation in alkaline and neutral 
media, the secondary hydroxyl groups have the highest . 
reactivity, and that both secondary hydroxyl groups can be 
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replaced in methylcellulose compounds (Soobshch. VKhO, 

1955, Nr 3; p 9). Carboxymethy 1cellulose compounds — 

consist of fractions with different degrees of ether- 
4fication and polymerization. Industrial carboxymethyl- 
cellulose nearly always contains an admixture of slightly 
soluble gel fraction. It was established (DAN SSSR, 1958, 
Vol 123, Nr 2, 289) that the individual fractions have 
different stabilizing properties when used as stabilizers. 
of the oil well driliing fluids. The gel fraction has- 

low stabilizing properties, and the stabilizing effect 

of carboxymethylcellulose compounds solution increases. 

with the decreasing content of the gel fraction, notwith- — 
standing the decreasing viscosity of the solution (Izv. 
vuzov MVO SSSR, Neft' 1 gaz, 1959, Nr 6). The viscosity 
depends on the fraction content, and also on the degree of 
etherification (DAN SSSR, 1959, Vol 126, Nr 5; RZhKh, 1957, 

p 10029). With increasing degree of etherification (y = 
20:to 200) the viscosity increased to a maximum, decreased . 
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to a minimum, and then increased again. This was explained |. 
by two simultaneously acting factors; namely the increasing 
degree of the macromolecules' asymmetry, due to the - 
introduction of substituents, and the gimuiltaneous de- 
creasing hydration and . asymmetry of the macromozecules. 
ey ie etherified carboxymetnyicellu-ose 4 = 135 and 
198) were not thixotropic iRZhkn, 1957, P 40029). ‘The 
maximum thixotropy was shown by solutions paces = 70; 
this was explained by the maximum syametry of the 
‘macromolecules at this degree of ethertfieation, which 
enables them to approach and form 2 thixotropéde solution. 
The thixotropy decreased with the degree of polymerization. 
Application of carboxymethylcellulose in drilling fluids is . 
discussed. A special type of earboxyme thy Lcellulose was 0... 
developed which showed a lower water separation rate from . 
clay suspensions than natural stabiilzers, such as staren, — : 
rosin, and sodium alginate (Novosti neftyanoy tekhniki, “eee 
, neftepromyslovoye delo, Goatopteknizdat, 1952, Nr 9; .1953; — 
Card 34 Nr 6; 1955, Nr 12; 1956, Nr 9; 1957, Nr 7; 1958, Nr 8 “ 
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GEC was synthesized lately for tine improvement of the — 


rheological properties of clwy.e3s or clay-poor drilling ~~ 


fluids; these compounds allow for an increase of the __ 
‘drilling speed and elimination of the complicated and 


labor-consuming clay handling (Neft. khoz., 1958, Nr i). BS 
The applications. of carboxymethy lice! lulose in the eS 


. detergent industry (Maslob.-zhir. prom, , 1958, Nr 7) 
and ore flotation (Tavet. met,, 1957, Nr 11) is. 


contemplated in the USSR, Carboxy methylcellulose 
is also used as thickener for textile printing dyes, in 


' the manufacture of glues, and in numerous other in- ~~ 
- dustries. - Low-molecular-weight highly pure com- _ 


pounds can be used in the preparation of blood plasma 
substitutes (Trudy: Mosk. instituta neftekhim. 1 gaz. 
prom., 1959, Nr 24; DAN SSSR, 1958, Vol 123,°Nr-3, 


‘p 471). The° increase in productior of earboxymethyl- 


cellulose is hampered, however, by the ineufficient 
production. of chloroacetic acid. Various syntheses 


of cellulose sulfates are reviewed, among them the 
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-gulfation of-cellulose with sulfuric acid and methanol 
mixture (Izv. vuzov MVO SSSR, Neft' 1 gaz, 1959, Nr 11). 
Carboxyethylcellulose was obtained in reaction of 
cellulose with acrylonitrile in thepresence of alkali 
(avt. svid,, 1949, p 77409) and in reaction of acrylonitrile 
with alkali cellulose (ZhPKh, 1956, Nr 1, p 105). The 
syntheses of methyl-, ethyl-, and hydroxyethylcellulose 
as well.as mixed cellulose ethers are reviewed. There 
are 5 figures; and 147 references, 41 U.S., 13 -U.K., 1 
French, 1 Belgian, 2 Dutch, 3 Canadian, 2 Swiss, 8 Swedish, 
1 Japanese, 1 Austrian, 18 German, 56 Soviet, Recent U.S. 
and U.K. references are: E. H. de Butts, J. A. Hudy, Jd. H. 
Elliott, Ind. Eng. Chem., 49, Nr 1, 94 (1957); Chem. 

Eng. News, 35, Nr.4, 78 (1957); Chem. Trade J., Nr 3620, 

905 {1956}; Chem. Eng. News, 34, Nr 36, 4253 (1956); J. 

ics A. Kaufman, J. Am. Pharm. Ass., 44, Nr 9, 540 -.: 
1955). a 
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’ AUTHORS: _thigaoh, K.- ay Finkel! shteyn, M. Z., Timokhin, I. XM. 


TITLE: i. | The Structural Viscosity of Aqueous Solutions of carboxyne thy! eS 
Cellulose (Strukturnaya vyazkost' vodnykh rantvorov 
karboksinatilteellyulosy) 


PERIODICAL: | taeaye Akademii ‘nauk SSSR, 1959, Vol 126, Nr 5, p pp 1025-1028 | 
USSR he 


ABSTRACT: : a | previous paper (Ref 1) pointed out that carboxymethyl cellu- 
- lose (CMC) exhibits anomalous viscosity at concentrations ex- — 
ceeding 0.1% in aqueous solutions. Now the effect of the indi- 


vidual fractions of CMC vith varying degree of polymerization 
‘are investigated with respect to the structure of the solu- 
‘tion. Pour samples were selected: (1): high-molecular, (2) gel- 
shaped, (3) sol-shaped, and (4) low-molecular CMC (Table 1). 
The viscosities measured at different velocity gradient G 
ree teak by Pinkevich) confirm F. Héppler's opinion 
Refs 2,3), 4.e., the viscosity of high-molecular CMC depends 
on G, and this dependence increases with increasing concentra- 
tion. Sample 2 shows the highest degree of anomaly, whereas 
Card 1/3 . sample 4 SAE EEE: the least dependence on G (Table 2). Accord- . 
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The Structural Viscosity of Aqueous Solutions of Carboxymethyl Cellulose 

ing to Pasynskiy and Rabinovich (Ref 4) this structural viscosi- 

ty can be represented by the tangent of the angle of inclina- 

tion « in the coordinate system %- 1gG. Table 3 gives the 

values for tga, and besides the calculated dynamical shearing 

stress & It is concluded that the structural viscosity is caus- 

ed by the gel fraction and the interaction of the gel partioles. . 
The attempt was made to eliminate the interaction of gel parti- = 
cles by the addition of sample 3 or 4 and by adsorption of the : 
low-molecular particles to the gel particles. This was a success a / 
as figures 2,3,4 and table 5 show. Only at high concentrationa Me 
of sample 4 viscosity increases again, which is explained by ; 
complete saturation of the gel particles. Thus, the inoreased r 
concentration of the CNC becomes effective. The results obtained 

show that by a proper arrangement of CMC fractions it is pos- 

sible to control the properties in the desired way, There are 

4 figures, 5 tables, and 7 references, 4 of which are Soviet. 


ASSOCIATION: Institut neftekhimicheskoy i gazovoy promyshlennosti im. 
I. M. Gubkina (Institute of Petroleum-chemical and Gas Industry 
Card 2/3 imeni I. M. Gubkin) ; 
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nauk, rede; YECOROV, V.1., kand.ekon.nauk, red.} CHARYGIN, K.M., 

prof., reds; DUNAYEV, F.F., prof., rede; KUZMAK, Yo.M., prof., 

red,; CHARNYY, I.A., prof., rede; PANCHENKOV, G.H., profes rede3 
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BIRYUKOV, ¥-1., kand,tekhn.nauk, red.; TAGIYEV, H.I., reds; GURNVICH, | 
V.M., red.; ZAMARAYEVA, K.M., vedushchly rede; MUKHINA, B.As, tekhn.red. 


(Petroleum refining; erticles] Pererabotke nofti; materialy. Moskva, - 
Gos.nauchno-tekhn.izd-ve neft. 1 gorge-toplivnol lit-ry. Vol.2. 1958. - 
289 p. eae (MIRA 1231) a 


1. Meshvuzovekoye esoveshchaniye po voprosam novel tekhniki vw neftyanoy. 
promyshlennosti, Moscow, 1956, 2. Moskovskly neftyanoy institut (for. 
-Chernoztukev, Panchenkov). 
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TAGIYNV, Bile, red. GUERVICH, V.H., redes DOBRTNTHA, HPs, reduaheniy 
rode MUKHINA, BeAe, tekhn,. red. ; 


[Proceedings of an interschool conference on problems of new keohuiadae: 
in the petroleum industry] Materiely Meshvusovskogo soveshchantya © 
po voprosam novoy tekhniki v neftyanoy promyshlennosti. Moskva, Gos. 
nauchno-tekhn.izd~vo neft. 4 gorno-toplivnol lit-ry. Vol. 
(Prospecting and exploitation of oil and gas fields] Razvedka 1 
razrabotka neftianykh 1 gazovykh meatorozhdenii., 1958. 311 p. 
(MIRA 11:4) 

1. Meshvusovakeye soveshchaniye po voprosas novoy tekhniki v . 
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" ABSTRACT: 
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sov/20- 123-2- 22/50 
@nigech, Finkel! shteyn, M. Z., Timoxk:in, I. M., 
nina, Ay Te. 


Production. of Carboxy-Me thy] Cellulose Fractions and Investi- 
gation of Its Physical and Chemical Properties (Polucheniye i 


‘issledovaniye fiziko-khimicheskixh ane fraktsiy 
“karboksimetiltsellyulozy) 


Doklady Akademii nauk SSSR, 1954, Vol 123, Nr 2, pp 2uy- -291- 


(USSR) 


4 


This water soluble sodium salt of the cellulose Peete: 


_@ster (CMC) has found widespread pse in the lest years as a 


stabilizer, emulsifier, active pddition to synthetio deter- 
gents, as a glue etc. (Refs 1,2). CWC is'a complex polydisperse 
product consisting of various fractions that difter from each 
other by their chemical composition (Ref 3) and their physital 


and chemical properties. CHC oan be produced with different 


values of the esterification and polymerization. Therefore not 


can be practically used in the one or other branch of industry: 
this must be determined in every single case. The connection 


a ae 
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Production of Carboxy-Kethyl Cellulose Fractions and caxegeceetren of Its 
Physical and Chemical eropersies 


Card 2/4 


between the Shentoat composition of the CHC samples and their 


properties and behaviour has remained unexplained until now. 
Thése samples almost ever contain B certain amount of small 


fibers that ar diffioult to solve and are capable of swelling, 


‘the so-called gel-like “phase, “thé: content of which can influ- 


érice in a high degreé the properties (especially the rhe- 
ological properties, Ref 4) of’ CMC solutions. For these reasons 
the authors wanted to close this gap. Four samples of CMC were 
Ghosen as objects: a) That used for at bilizing loam solutions 
in ‘atilting (Refe 2,5), bd) That eervin for the stabilisation 
of silicate salt” solutions when drilling into water-endangered 
and easily sliding soft rocks (Ref 2),. aaa as a glue (Ref 6). 
c) German samples of the type VER, ad) A special CMC preparation 
of low viscosity. Besides its fragtionation by means of 
methanol or acetone samples a - co are separated into the gel- 
and sol-like phases by centrifuging. I The viscosity, II the 
stabilizing effect were determined of the fractions obtained. 
The viscosity of the aqueous solutions ot CMC above 0.1% does 
not obey the Newton law. In the 0.05% solutions investigated 
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the viscosity anomaly was almost completely lacking. The 
stabilizing éffeot of the CHC fractions was determinad by the 
Yiltration analysis with a pressure ‘drop of 1 atmosphere 

absolute’ pressure. Table 1 givds the results. As may be seen, 


- the fFadtidnation tends to show a heterogeneity of the CMC 


with respect to the degree of ‘polymerization and esterifica- 
+fon. The “properties of the fractions change according to | 
piles with the’ order of the isdlation of the latter:. lower 
polymerized fractions are esterified in a higher degree. The 
fractions produced by precipitation are not of equal value with 
respect’ to their stabilizing properties. It was also shown 


that the gel-like phase has only a weak stabilization and eftect.. - 


Besides the degree of polymerization and esteritication this 
ust be taken into account. The ratio or the gel- end sol-like 
phase is not only important when used as a stabilizer of loan 
solutions. The gel-like phase ie the most effective when using 
it as a glue. There are 1 table and 7 reterences, 4 of which 
are Soviet. ; 
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: Produotion of Carboxy-Methy] Cellulose Fractions and Investigation of Its ae 
Physical and Chemical FFOParht ee: 


ASSOCIATION: . Woakovakly nef tyanoy institut im. I. M. Gubkina  Ungesee . 
Baa "Petroleum ‘Ingtitute imeni. I. M. Gubkin) 


| PRESENTED: July 3, 1958, by A. VY. Topchiyey, Academician — 


SUBMITTED: July 1,.1958 | 7 thee ee git | 
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"5(3)¥17(3) oi | | a 
- AUTHORS: ~ Genel K. Fe, Finkel'shteyn, Me Zo, S0V/20~123=3=25/54 
. : e 99 Malinina, Ae I. 4 ate : : 
- PITLEs Carboxy-Methyl Cellulose Preparations for Blood-Substituting 
: ; ~~. Solutions (Polucheniye preparatov karboksimetiltsellyulozy dlya = 
krovezameshchayushchikh rastvorov) ee 


“PERIODICAL: boon Akademii nauk SSSR, 1958, Vol 123, Nr 3, pp 471-474. 
or le ve). (USSR eee 


“ABSTRACT: | The sodium salt of the compound under review (Na-CMC) doen not 
"ss gongiderably change the blood composition if used as a plasma 
substitute in animals (Ref 1), even not in considerable excess. 
Na-CHC, however, was negatively characterized since it causes 
hypertension on intravenous injection, It was useful to try the 
synthesis of such preparations which also would yield good 
 yesults with regard to their hemodynamic properties. tees 
CHC preparations can be produced with different polymerization 
degree (PD) and esterification degree (ED). This work was 
initiated by the institute mentioned in the "Association" 
Pao together with Tsentrel'nyy institut gematologii i porelivaniya 
ag  krovi = TsOLIPK (Central Institute of Hematology and Blood : 
| Gard 1/4 Transfusion) in 1953. . 
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-Carboxy-Me thyl Cellulose Prapagaticne. for a ook ae 
Blood-Substi tuting Solutions 


‘CKC preparations. with different PD- and ED-values ware obtained 
by esterification of pulverized alkali callulose with sodium 
-monochlorine acetate. The quantity of the esterifying agent 
‘depends on the PD of the original alkali cellulose. Table 1 
shows that, at the same ratio of the reagents, with a lesser 
PD of alkali cellulose higher EDs are attained. The desired ED 
Gan be obtained by a limitation of the sodium monochlorine 
-acetate consumption, as this reduces the PD of the initial 
cellulose. For the synthesis of blood-substituting solutions 
only chemically. pure CMC preparations can be used. An instruction 
for the purification is given. In order to obtain a complete 
solubility the ED of CMC must be high; values of 70-85 do not - 
influence the blood-substituting properties of CMC (Ref 5). From 
“among the CMC preparations tested (PD of 240 up to 58) those 
with values between 70 and 100 were the most efficient ones 
(3% aqueous solutions with a viscosity 3.5 - 5.0 centipoises; 
contrary to Ref 6), The desired preparations with o low PD can 
be obtained by a) destruction of the initial cellulose and 
— . alkaline cellulose,respectively, or b) by additional splitting 
Card 2/4 of finished CMC preparations. Only the mode b) can be recommended. 


omenatiel 
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Carbory-Methyl Cellulose preparations for sov /20-123-3-25/54 

-Blood-Substituting Solutions. , a 
In order to accelerate the destruction process of the alkali 
cellulose that requires & Lot of time, by atmogpheric oxygen 
‘(Table 2), hydrogen peroxide is added to the nercerization bath 
-or to the alkali cellulcse éuring the pulverization. The results 
of the experiments are given in table 3. Small qua 


‘(up to 125%) do not influence the plood-substituting properties ~ 
of CMC. Large amounts y if added directly to alkali cellulose, 
‘turn CMC preparations toxic, and animals are killed if they are 
intravenously 4njected. The increase in the toxic effect canno’ 

be explained by & modification of the average chemical 

composition. Most probably jt is a consequence of the unequal 


destruction process as well as of the. 
quantity of highly. oxidized cellulos 
~pecome toxic. For this reason, B40 must be use 


74 for the above-mentioned purpose. For the purpose of reducing of 
the PD below 400 the finished product was hydroly tically cleft 
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- =to Wut of the total quantity; aloohol-produced butadiene will drop to 568, Tsopre~.', 
“ne will be produced by. catalytic dehydration of isopentane, isobutylene by isobu 
‘i ‘pane dehydration, Styrene and methylstyrene. will be.produced by dehydration of 
ae ‘ethylbenzene and isopropylbenzene, To take up again the production of. dispropor ¥- 5 |. 
<> -bLonated: aolophony, dodeocylmercaptane, dimethyldithiocarbamate, diisopropylbengene, * wae 
- "+ hydrogenperoxide,* trilon B, rongalit, purified fatty acids, zinc stearate, ote.,: | 
. 48 regarded one of the major future tasks of the SR industry, Another problem is =. | 


“the expansion and development of soientific research and experimentation,’ In thig., . 
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Defektoskopiya metallov; sbornik statey (Flaw Detection in Metals; 


‘Collection of Articles) Moscow, Oborongiz, 1959. 458 p, Errata ane 
inserted, 4,550 copies printed. 


Ed.: D.S. Shrayber, Candidate of Technical Sciences; 
Tech, Ed.: V. Pe Rozhin;. Managing Ed.: 


PURPOSE: 


Ede: M.S. Lagovekaya; 
A. B. Zeymovekoyr, Engineer, 


This book is intended for engineers and techn / cians in the field 
of nondest.uctive inspection and testing of metals, 


This ‘collection, of articles deals with methods of nondestructive in- 

apection and testing of!metals. Results of investigations conducted at — 

scientific research institutes and plants of magnetic, electrical, X-ray, 

. ultrasonic, and fluorescent-penetrant methods of flaw detection are. 
described, Detailed descriptions of flaw-detection methods and equipmert 
are presented, : 


Data ere given on the status of the development of flav- 
detection methods in non-Soviet countries, 


No personalities are mentioned, 
References follow several of the acticles. 
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AUTHOR: Zhigadlo, A. V.; Kifer, I. I.} Senenovakaya, I. 2B. 


| ITER: + Water-base magnetite paste for detection of powler netal fleys in parte. 
Cisss 42, No. 178557 . . 


1): SOURCE; Tzobretentya, promyeblennyye obraztey, tovarnyye znaki, no. 3, 1966, 84 
TOPIC TAGS: flaw detection,’ powler metal, magnetic paste, paste 


; ABSTRACT; An Author Certificate has been jasued describing a water-base magnetic 
paste for detection of powder metal flaws in parts; the paste conteins a ferroneg- 
netic powder, alkals and wetting agents. In order to make the paste more censitive 
to flaw datection, its composition 1s as follows: forronagnetic powder, 50%) 
potassium dichromate, 9%; soda ash (or any other conuercilal-grede soda), 164} 
Glycerin, 26%, wetting agent, 9%. {LD] 
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